Differential changes in phosphorylation of tau at PHF-1 and 12E8 epitopes during brain ischemia and reperfusion in gerbils.
Cortical neurons are vulnerable to ischemic insult, which may cause cytoskeletal changes and neurodegeneration. Tau is a microtubule-associated protein expressed in neuronal and glial cells. We examined the phosphorylation status of tau protein in the gerbil brain cortex during 5 min ischemia induced by bilateral common carotid artery occlusion followed by reperfusion for 20 min to 7 days. Control brain homogenates contained 63, 65 and 68 kD polypeptides of tau immunoreactive with Alz 50, Tau 14 and Tau 46 antibodies raised against non-phosphorylated tau epitopes. Gerbil tau was also immunoreactive with some (PHF-1 and 12E8) but not all (AT8, AT100, AT180 and AT270) antibodies raised against phosphorylated tau epitopes. PHF-1 recognized a single 68 kD polypeptide and 12E8 bound the 63 kD polypeptide. During 5 min ischemia, PHF-1 immunoreactivity declined to 6%, then recovered to control levels after 20 min of blood recirculation and subsequently increased above control values 3 and 7 days later. In contrast, 12E8 immunoreactivity remained stable during ischemia and reperfusion. Our results suggest that the two phosphorylated epitopes of tau are regulated by different mechanisms and may play different roles in microtubule dynamics. They may also define various pools of neuronal/glial cells vulnerable to ischemia.